Abstract: This paper contributes to the understanding of the linkages between exporting, labour demand, and wages in South Africa. We disentangle labour market differences between exporters and non-exporters and find that exporters employ more people and pay higher wages. Given these higher wages we investigate how this wage premium is distributed within the exporting firm. There appears to be a wide dispersion of wages within exporters (particularly international/non-African exporters). However, almost all of that dispersion (particularly amongst continuing exporters) is explained by the labour productivity and size of these firms. This suggests that there is thus a large degree of dispersion for these variables for these firm groups (relative to non-exporters). Wage inequality within exporters is not driven by exporting but rather by characteristics associated with the types of firms which participate in the export market.
Introduction
Exporting is associated with positive economic outcomes: faster economic growth, higher productivity, and more employment (Foster 2006) and it is often advocated by policy makers as a means to generate economic growth and create jobs. South Africa is no exception. The South African government has identified (in its National Development Plan) exports to be the key driver of faster economic growth (World Bank 2014) . More recently, the Minister of Trade and Industry Rob Davies (2016) emphasized this point and indicated '...that increasing exports, particularly in manufacturing, may be crucial for low-skilled job creation needed to substantially reduce high overall unemployment'.
The question that arises though, is what do we know about the linkages between exporting, labour demand, and wages in South Africa? In terms of the South African literature, limited work has been done. One example is Rankin and Schöer (2013) which uses the World Bank's Investment Climate Assessment Survey conducted in 2004 to investigate how labour demand and wages differ by export destination. More recently (although not having a specific labour focus), Matthee et al. (2016) and Edwards et al. (2016) use South African Revenue Service (SARS) administrative data and illustrate the complexity within the behaviour of South African manufacturing exporters. Exporter heterogeneity in terms of whether they are two-way traders, the number of products they export, the number of destinations exported to, and the type of destinations exported to all contribute to different levels of labour demand and wages.
Considering the heterogeneity within South African manufacturing exporters, it is useful to investigate the differences within labour demand and wages between exporters and non-exporters as well as within different types of exporters in more detail. This will broaden our understanding of the linkages that exporting has in the South African economy and to further the exporting debate, as Rankin (2013: 5) in an earlier paper states that 'much of the South African debate on exporting, however, occurs in an environment devoid of fact, based on anecdote and prejudice'. This paper, as part of the Labour Market Analysis project initiated by UNU-WIDER and the South African National Treasury, therefore contributes to the above by using SARS administrative data. The aim of the paper is to disentangle the differences between exporters and non-exporters in terms of labour demand and wages and to investigate how exporter heterogeneity affects these aspects. Moreover, the paper also investigates how exporters grow employment and provides a depiction of their within-firm wage distribution.
We employ three datasets made available by SARS, namely company income tax records (ITR and ITR14), employer-employee data (IRP5 or PAYE), and customs data. Our results are threefold. Firstly, in terms of labour demand and wages, it is evident that South African manufacturing exporters employ more workers and pay higher wages than non-exporters. Heterogeneity (in terms of numbers of employees and wages) within exporters is evident, and is dependent on the exporters' status (i.e. if it is an entrant, a continuous exporter, or exiting the export market) and their export destination (Southern African Customs Union (SACU), Africa, or non-African markets). Secondly, using employment growth over a four-year period, our results indicate that exporters grow employment of more experienced (older), better-paid workers.
These results suggest that South African manufacturing exporters' behaviour is similar to stylized findings in the international literature. They employ more people and pay higher wages (also taking their heterogeneous behaviour into account). However, there is limited work on how these higher wages are distributed within the exporting firm-are all employees better off, or only some of them? This is our third set of results on wage distribution and inequality.
When considering the wage distribution within an exporting firm, our results show that the export premium on wages gradually increases from the 5th to 95th percentiles (the distribution is bigger as an exporter exports to destinations that are further away-i.e. to SACU countries only, then to African countries only, and finally also exporting to non-African or international countries). This hierarchy appears to be across all parts of the distribution, is larger at the top end (see Figure 3) , and clearly shows a form of wage inequality within exporting firms.
We investigate potential explanations for this apparent wage inequality and consider the effect of firm characteristics, in particular capital per worker, output per worker, and firm size (number of employees). When controlling for capital per worker and output per worker, the results show an export premium across the wage distribution. This premium increases in magnitude towards the top end of the distribution. Exporters, relative to non-exporters, pay much higher wages at the top end than at the bottom end. The premium is also larger when exporting outside of Africa and the distribution shape is relatively similar for continuing and entering exporters. However, when controlling for firm size (number of employees) as well, the wage premium does not increase in magnitude with earnings (as illustrated by Figure 6 ). This may suggest that the inequality is driven by the distribution of firm size within exporters compared to non-exporters and much of the observed inequality is because larger firms are more likely to be exporters. After controlling for firm characteristics wages at the 5th percentile shows that continuing exporters pay the highest wages, whereas that of the 75th percentile indicates that the highest wages are paid by entering firms (for the international market).
Finally, before controlling for firm size, there appears to be a wide dispersion of wages within exporters (particularly international/non-African exporters). However, almost all of that dispersion (particularly amongst continuing exporters) is explained by the labour productivity and size of these firms. This suggests that there is thus a large degree of dispersion for these variables for these firm groups (relative to non-exporters). Therefore, we also consider the characteristics of the destination economy (proxied by GDP) and quality of exports as explanations of the remaining, albeit lower, levels of inequality, but find little evidence that the results are driven by these. This might suggest that the remaining inequality has got something to do with the process of exporting or being in the export market. There appears to be this specific type of firms who have these type of wage distributions to start off with.
The rest of the paper is outlined as follows: section 2 contains a broad discussion of the literature, section 3 places the literature in a South African context, section 4 provides the empirical analysis, and section 5 concludes.
Broad literature review
Since the seminal work on heterogeneous firms by Melitz (2003) , a rich literature of empirical research has emerged on the differences between exporters and non-exporters. One robust finding is that exporters are more productive relative to non-exporters in developed and developing countries alike. Some examples of these studies include Delgado et al. (2002) , Wagner (2002) , Girma et al. (2004) , Mengistae and Pattillo (2004) , Hallward-Driemeier et al. (2005) , Van Biesebroeck (2005) , Fariñas and Martín-Marcos (2007), De Loeker (2007) , Bernard et al. (2007) , Serti and Tomasi (2008) , and Sinani and Hobdari (2010) . Exporters are not only more productive than their non-exporting counterparts, but there are two further prominent differences: they are larger (the employment premium) and pay better (the wage and skills premium).
Employment premium
The employment premium indicates that exporters are, on average, larger than non-exporting firms in terms of number of employees (Brambilla et al. 2015) . Country-specific examples showing this employment premium include Bernard and Wagner (1997) for German plants, Ah and Hwang (1995) for Taiwanese firms, Blalock and Gertler (2004) for Indonesian firms, and Van Biesebroeck (2005) for African firms. To illustrate the magnitude, show that US manufacturing exporters have 94 per cent higher employment (after controlling for plant size, industry, and location) than their domestic counterparts. Using similar controls, Isgut (2001) finds that the average number of manufacturing employees is 123 per cent higher in Colombian exporting firms. Van Biesebroeck (2005) , while controlling for size, notes that Sub-Saharan African (SSA) manufacturing exporters employed 213 per cent more workers than non-exporters (which is about three times more). It is also interesting to highlight the magnitude in differences in employment numbers in absolute terms. In a study on African (i.e. Cameroon, Kenya, Ghana, and Zimbabwe) firms, Bigsten et al. (2004) observe that an average manufacturing exporter employs 342 workers, as opposed to only 51 by non-exporters. Similarly, for a set of five countries within SSA, Rankin et al. (2006) show the average number of employees by exporters as 273 and that of non-exporters 67.
Apart from employing more workers, Bernard and Jensen (1999) show that exporters also experience higher growth rates in their plant sizes. The authors note that this, together with the fact that exporters' plant survival rates are higher than non-exporters', translates into more sustainable jobs in an economy. Biscourp and Kramaz's (2007) work on French manufacturing firms echo this finding. Moreover, they emphasize that it is the large firms that contribute more to employment creation. The dynamic relationship between exporting and employment can also be observed in the African context, where Rankin (2005) finds that exporters in Ghana, Kenya, and Tanzania are able to grow employment by 56 per cent within eight years of exporting. When firms exhibit high export (and import) intensity levels, as in the Turkish manufacturing case, they also experience higher employment growth rates (Lo Turco and Maggioni 2013).
While exporters employ more workers, and have faster employment growth rates, their labour demand is also influenced by the level of skills that the workers possess, thus they demand a certain type of worker (Brambilla et al. 2015) . Typically, the skills levels are classified into two groups of jobs, namely blue collar jobs (low-skilled) and white collar jobs (highly skilled jobs) (Klein et al. 2013) . Distinguishing between white and blue collar jobs can be made in terms of education level (as in the case of Klein et al. (2013) using a German database, Brambilla et al. (2010) using a database on Latin American and Caribbean firms, and Rankin and Schöer (2013) using a South African database) or in terms of worker status, in particular production and non-production workers (for example Bernard and Jensen (1997) using US data).
Exporters already display superior characteristics in terms of export premia years before they start exporting. This, according to Isgut (2001: 79) , suggests a barrier to entry which might relate to that and an 'accumulation of a critical mass of managerial and technical skills' is necessary for exporting. Therefore, due to the complex nature of exporting-in, for example, quality upgrading that may be necessary, the need for more operational services, or the use of technology which can be required-exporters hire more white collar (or skilled) workers (Bas 2012; Brambilla et al. 2015) . However, Fanjnzylber and Fernandes (2009: 564) argue that some countries 'play to their strengths'. China serves as an example of this: they have an abundance of low-skilled labour and specialize in low-skilled, labour-intensive manufacturing of export goods.
Export expansion therefore, has a certain effect on the employment of certain types of workers, or the so-called skill upgrading process. Lo Turco and Maggioni (2013) find that Turkish manufacturing exporters increasing their export intensity acquire more highly skilled workers. In the case of French manufacturing exporters, Biscourp and Kramaz (2007) find that continuous exporters are more likely to destroy unskilled production jobs, thus creating more skilled production jobs. As exports therefore expands, a higher demand for skilled workers may come from changes in technology used by exporters, or due to an increase in demand of goods that require skills in their production (Bernard and Jensen 1997) . For example, Bernard and Jensen (1997) find that in-between plant skill upgrading took place in US manufacturing firms as a result of changes in export sales. Within-plant upgrading of skills, however, took place as a result of technology upgrading. Bustos (2011) confirm the effect of export expansion on the demand for skilled labour when she considers the effect of trade liberalization in Argentina. The demand for skilled labour within industries also stemmed from the adoption of new technology by firms. Moreover, new entrants to the export market had a much faster growth rate of skilled labour than non-exporting firms. The Italian case, as explained by Manasse et al. (2004) , is interesting in that although they show that technological upgrading account for within-firm changes for skilled workers, it is changes in export demand that has led to a relative reduction in the demand for skills. Exporters, they find, have a large degree of influence on the type of workers employed in the Italian labour market, both through demand and technological changes.
Wage (and skills) premium
As indicated, exporters are different to non-exporters in that they employ more workers (usually skilled) than non-exporters (Serti et al. 2010) . This is also directly related to the wage premium, i.e. that exporters pay higher wages than non-exporters (Bernard and Jensen 1997; Verhoogen 2008) . Again, empirical evidence supporting this is substantial. Schank et al. (2007) provide a synopsis of these type of studies where different types of wage variables (e.g. average wage, average labour costs, and wage per employee) are used to estimate the wage premium. Once more, the differences between exporters and non-exporters are significant. For example, Bernard et al. (2007) find that exporters in the US pay 6 per cent higher wages when controlling for industry and size. In developing country contexts, Brambilla et al. (2015) find the wage differential between Chilean exporters and non-exporters to be 31 per cent. Also, Isgut (2001) establishes that the wages paid (and number of workers employed) by Colombian exporters increase faster for exporters (from when they start exporting) than for non-exporters over time. Brambilla et al. (2015) discuss possible mechanisms through which exporters pay higher wages than non-exporters. Firstly, as described above, exporters employ more skilled workers (due to the quality requirements and skills necessary for the complex processes involved in exporting as well as the management thereof). In order to retain their services, exporters pay skilled workers a premium. Brambilla et al. (2015) assert that exporters are able to do so because they are paid a premium when they sell their products to foreign markets. This relates to a second mechanism, which is profit-sharing or productivity rent sharing (Fafchamps 2007) . This means that the more profitable firms share their profits with their workers and thus they pay higher wages (Brambilla et al. 2010; Amiti and Davis 2011; Baumgarten 2013) . A third mechanism that also relates to the first, involves technology upgrades. In an exporting firm, use of technology requires a certain level of skilled workers. Firms have been shown to upgrade their technology, or invest in R&D when tariffs decrease (trade liberalization) (as shown by, for example, Bustos (2011) for Argentinian firms and Aw et al. (2011) for Taiwanese firms). These investments have productivity gains which over time allows more firms to self-select into exporting, resulting in more productivity gains (Aw et al. 2011) .
With the differences in wages between exporters and non-exporters (see for example Baumgarten (2013)), Klein et al. (2013) assert that because of expanding global trade, wage inequality between these types of firms become more pronounced. Indeed, Schank et al. (2007) show with German employer-employee data that both blue and white collar workers in exporting plants earn more than employees in similar non-exporting plants. This is, however, only true if the exporting plant exports more than 60 per cent of its total sales. Verhoogen (2008) , in his study on the impact of the peso crisis in 1994 in Mexico, finds that due to the devaluation, a within-industry wage dispersion resulted due to more productive firms being able to increase exports, quality, and wages while the less-productive firms were not able to do so. In a more detailed analyses on German manufacturing plant data that matches employer-employee data, Klein et al. (2013) compare wages of different skills groups utilized by exporters. They argue that wage inequality does not only exist between skilled and unskilled workers, but is further exacerbated by wage disparities within different levels of skills. The authors find a considerable export wage dispersion between highly skilled workers (receiving a 'wage premium') and low-skilled workers (receiving a 'wage discount'). Moreover, exporting contributes to wage inequality for as much as 30 per cent within and between the skills group.
Finally, it is worth noting that exporting does not necessarily lead to higher wages (or more employees) (Brambilla et al. 2015) . Although the literature on this is still limited, there are two noteworthy papers on the topic. Frias et al. (2012) consider the within-firm distribution of wages in exporters compared to non-exporters. Their findings show that in Mexico there is no evidence of an effect of exporting on wages at the bottom of the distribution (the 10th percentile) or at the top (in the top quartile) but in between the wage effects of exporting increase with earnings. Similarly, Bernini et al. (2015) consider within-firm wage distribution of French exporting firms relative to non-exporters. Their findings, however, show that there is a wage premium throughout the distribution and that the magnitude of the distribution increases towards the top end of the wage distribution.
Exporter heterogeneity
Wages and employment are also affected by heterogeneity that occurs within exporters. For example, the geographical location of exporters matter. In China, Fu and Wu (2013) find that exporters who are situated along the coast pay higher wages than those situated inland. The level of productivity within an exporter also matter. Bas (2012) studies the plant-level data of the Chilean manufacturing sector. She finds that within the productivity distribution of exporters, those who are in the upper range, will be more likely to use 'high' technology and are more skill-intensive than those exporters on the lower range.
Products and destinations also influence an exporters' wages and number of employees. This is illustrated by Bernard et al. (2009) using US manufacturing data. They compare exporters who export numerous products and who export to numerous destinations. They conclude that so-called multi-product and multi-destination exporters employ more workers and pay higher wages than single-product and single-destination exporters. Moreover, the higher the number of products exported and destinations exported to, the higher these levels. In a more recent US manufacturing study, Kruz and Senses (2016: 160) consider the employment volatility of exporting firms (among others). Their findings indicate that higher levels of volatility occur when exporters export 'a higher share of exports, fewer number of export destinations and, export destinations that are further away, and with lower average incomes'.
Product quality and the destination country characteristics also influence wages and type of employee employed. For example, Verhoogen (2008) finds that Mexican exporters, when exporting to high-income countries, require skilled workers for the necessary quality upgrades that have to be made. In a similar vein, Brambilla et al. (2012) , in their study of Argentinian manufacturing firms, determine that there is indeed a type of 'skills-bias' in export destinations. Firms exporting to high-income countries require workers with higher levels of skills, thus higher wages are paid than when exporting to middle-income countries or selling in the domestic market. further confirms this finding in a broader dataset on 82 countries, namely high-income countries demand higher quality goods (and firms exporting to these destinations subsequently pay higher wages).
Apart from the type of country, the destination's location also plays a role in wages. For example, Alcalá and Hernández (2010) use Spanish data and while controlling for worker and firm characteristics, find that wage premia increases the further the destination country is located ('remoteness' increases). Serti et al. (2010) find similar results for Italian firms in their analysis of firms trading with 'distant' markets. Milner and Tandrayen (2007) consider African countries and provide contradictory results. In their findings, African exporters exporting to the rest of Africa experience a wage premium whereas exporting to non-African countries have a negative influence. The authors argue that the African market is less competitive than the international market and therefore does not impose 'a disciplining effect on wage costs'. Moreover, regional trade agreements and natural barriers also contribute to this effect.
South African literature review
The literature on South African firm-level characteristics studies have been growing steadily over the last few years. Until recently, studies were limited to the use of sample survey data (see, for example, Naudé (2000); Rankin (2001 Rankin ( , 2013 ; Edwards et al. (2008) ; Matthee and Krugell (2012) ; Naughtin and Rankin (2014) ). New studies, however, are emerging using administrative data on the population of firms in South Africa. The studies on international trade by Edwards et al. (2016) and Matthee et al. (2016) provide insight into the dynamics of exporter (and importer) behaviour over time. Stylized facts on manufacturing firms that have emerged from this body of work is that exporters are rare, are larger (in terms of number of employees), pay better, and are more productive than non-exporters (Matthee et al. 2016 ).
Literature related to this paper is, however, still limited. Apart from the stylized facts mentioned above, Matthee et al. (2016) also investigate exporter heterogeneity in terms of wages and number of employees. Similarly to international evidence, they find that multi-destination and multiproduct exporters have more employees and pay higher wages than their single-destination and single-product counterparts. The authors also find that the destination of exports matter. Firms exporting to non-African countries have higher wages and a higher number of employees than those only trading within the African market, which is in contrast to the findings of Milner and Tandrayen (2007) . Rankin and Schöer (2013) also confirm these results in an earlier paper where they consider the link between export destination and wages in the South African context. More specifically, their results indicate that workers of exporters exporting to non-African (SADC) markets have a wage premium of 17 per cent. Workers from firms that export to the SADC region earn even less than those who only serve the domestic market. Furthermore, Rankin and Schöer (2013) examine the relationship between exporting, destinations, and skills. A premium is placed on skills when exporting to international markets but not on exporting to the SADC region. Their findings are supported by international evidence that exporters' whose destination countries are high-income countries have higher skilled workers (related to product quality) and therefore pay higher wages. Table A1 in the Appendix) were removed. Second, only exporters trading more than R10 000 per year were included in the dataset (this, however, still covers 99 per cent of export data). After the adjustments, the transaction data was collapsed on a firm level, in order to be able to work with total trade per firm.
The IRP5 dataset contains IRP5 certificates completed by employers on behalf of their employees. This dataset is on a job level and provides information on the period an individual worked in a specific job (in days), their income, age, and the sector in which they work ((ISIC 4 classification). The raw IRP5 data was adjusted to remove duplicate certificates, multiple job spells, and invalid periods worked (see Table A2 in the Appendix). To create a measure of firm size we weight the number of employees by the duration of their job. This is done by calculating the length of employment (in days) for each worker within a year, totalling within the firm and divided by 365. The aim is to essentially generate the stock of worker inputs into production per firm for the whole year. Weighted wages per person was calculated by once again calculating the total period worked by employee and dividing their income (for that year by the period worked). Weighted wages per firm was calculated by adding the weighted wages per person of all employees. Therefore, the individual IRP5 dataset was also collapsed on a firm level.
From the CIT data, variables describing firm characteristics were obtained from the balance sheet and income statement items. An obstacle with the CIT data is that the form which firms use to complete their income tax changed in May of 2013. The IT14 was replaced with the ITR14 (for differences and how this was adjusted see Table A3 in the Appendix). The variables from the CIT data used include property plant and equipment (to measure capital intensity), employee expenses including directors (to measure labour cost), and gross income (as a measure of sales).
In order to create a panel containing all three datasets, we firstly used a conjunction table (provided by SARS) to link the various datasets through different identifiers. Secondly, we aligned the dates of the datasets, as all three datasets work on different reporting years/periods (see Table A4 in the Appendix). Finally, we used the 4-digit ISIC classification used by SARS to select the firms in the manufacturing sector (ISIC 4 classification: codes 1010-1033), as this study only focuses on the manufacturing sector. The final panel dates from 2010 to 2014 tax year (February 2009 -March 2014 (for an illustration of the number of firms per sector in the dataset, see Table A5 in the appendix).
Descriptive statistics on manufactured exporters

Exporter dynamics
We first provide a broad overview of the data on the manufacturing sector to illustrate the number of exporters and non-exporters and the destination of exports. Table 1 shows that our data includes (for example in 2011) 32 429 manufacturing firms from which 21 per cent (6 868) are exporters. In terms of the destination of exports, 1 726 firms export only to the SACU, 1 2 284 export only to African countries (excluding SACU exporters), and 2 858 export to international markets (export to both countries outside and inside Africa). The left side of Figure 1 corresponds with Table 1 , where exports to SACU only (35 per cent) and Africa only (24 per cent) make up a more than 59 per cent of South Africa's manufacturing exporting firms, but they only export 10 per cent of the value. Around 41 per cent of exporting firms export to the international market and these firms contribute to 89 per cent of total export value. Source: Authors' own calculations.
As we know from the literature that there is a lot of churning in terms of exporter dynamics. Table  2 provides an overview of the number of firms entering, continuing, or exiting the export market. The figures are also decomposed in terms of destination, indicating where entering, exiting, or continuing exports occur. Entrants are defined as firms that did not export in t-1, but export in t, continuing firms are firms that export both in year t-1 and t, and exiting firms are firms that exported in t-1, but not in t. The percentage of exporting firms in each dynamic category is indicated in brackets.
Around 70 per cent of exporting firms continue to export year on year and the remainder (30 per cent) are new or entering firms. The number of firms that exit the export market is quite small (around 8 per cent). There is more churning in the African market than in the international market. The total number of firms declined in 2014; this is due to data availability as some firms have not submitted the CIT forms for 2014.
2 2 As the total number of firms declined in 2014 (due to data availability) we ran all regressions with and without including 2014 (see Appendix Tables A7-A10 
Firm characteristics
Secondly, we provide descriptive statistics on exporters, employees, and wages. Table 3 provides an overview of firms exporting to these different destinations and their labour demand (number of employees) and wages (per firm and per person). Source: Authors' own calculations.
3 The percentages for exits are based on the number of exporters in the previous period. 4 The number of employees and wage figures are all weighted.
Exporting firms employ, on average, four times (82 versus 19) more workers than non-exporters. By distinguishing between export destinations (Africa versus international) it is clear that firms serving the international market employs the most workers and pay the highest wages (per person and per firm). The median figures give a picture of a 'typical' exporter in each category. Here, the international exporters are still the largest (in terms of number of employees and wages), followed by African exporters and then non-exporters. Table 4 considers the firm characteristics in terms of capital per worker and output per worker for exporter dynamics within and outside of Africa. Relative to non-exporters and African exporters, continuing and entering international exporters are larger (number of employees, capital per worker) and more productive (output per worker). Note: These are the median figures of these six groups for 2010-14.
Source: Authors' own calculations.
Regression results
The regression results are provided in three sections. The first focuses on labour demand and wages, the second on the type of jobs that are created by exports and the third on wage inequality.
Labour demand and wages
Impact of export destination on labour demand and wages
From the above tables, there is a clear difference in labour demand and wages between exporters and non-exporters as well as within exporters (illustrating exporter heterogeneity). This difference may be due to exporters just being larger than non-exporters or serving different industries, therefore it needs to be tested in terms of simple regressions using control variables.
Following the methodology used by , export premia and exporter heterogeneity for firm characteristic (number of employees and wages) are estimated by using regressions of the general form
Where:
-firm characteristics (number of employees, wages per person, wages)
-dummy variable of export status (exporter=1 and non-exporter=0) .
-Number of destinations exported to by firm (this is 0 if the firm does not export)
.
-Number of products exported by firm -ln capital per worker -control dummy (4-digit ISIC classification) to account for heterogeneity -control dummy for the years 2010 to 2014
5
-export premia -Error term Table 5 illustrates the differences between exporters and non-exporters and how exporters themselves differ (in terms of destination served, number of destinations served, and number of products exported). Note: ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
Source: Authors' own calculations. Table 5 confirms the results found in the literature in that exporters are larger (in terms of number of employees) and pays more than non-exporting firms. Furthermore, destination matters, as an exporter exporting only to African countries are smaller than international exporters (who export both to countries outside and inside Africa). Comparing columns 5 and 2, African exporters seem to pay higher wage per person than their international counterparts (column 5), but this is due to the fact that we controlled for number of products and destinations (as African firms are exporting fewer products to fewer destinations). If the product and destination control is removed (column 2), the international exporters pay higher wages than both African and SACU exporters. When differentiating between firms exporting within Africa, there is a small, but significant 6 difference between firms exporting only to SACU versus firms exporting to the rest of Africa (for example Nigeria). Therefore, there is a hierarchy in both size (number of employees) and wages for international countries, African countries, and SACU countries as an export destination.
Not only does the destination matter, but also the number of destinations served. In terms of number of employees and wages, the number of destinations served and number of products exported matters. As Table 5 reports, there is a higher marginal effect to adding one destination (6.77 per cent more in terms of number of employees), than adding one product (0.43 per cent more in terms of number of employees). Table 6 delves further into the relationship between the number of products and destinations of an exporting firm and their employment and wages. Note: ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
From Table 6 it is clear that the number of products and destinations have a significant influence on how many workers an exporting firm employs (column 1) and how much they are paid (columns 2 and 3). The number of destinations served is responsible for a lot of the effect (is highly correlated) on employment levels and wage. Wage is positively and significantly related to the number of destinations at an increasing rate (there is no turning point in this relationship). With employment, the relationship with the number of destinations is also increasing at an increasing rate (results switch between a quadratic and a linear function).
Even though the effect of number of products on employment and wages is smaller than of number of destinations, there is an exponential relationship. The relationship appears to be quadratic relationship, but the turning point is close to zero (very small), which would suggest that there is an exponential relationship. Table 7 illustrates the dynamics of exporting firms. Our results corroborate with the literature in that firms that enter and exit is smaller (in terms of number of employees) and pay less (per person column 2 and 5, as well as overall columns 3 and 6) than the continuing firms. Interestingly, when controlling for number of products and number of destinations (column 2), the wage per person is 2.5 per cent higher for entering firms than continuing firms. Without the control (column 5) the continuing firms pay 2.8 per cent higher wage per person. From this we can derive that when firms enter the exporting market they are exporting fewer products (on average 16 versus 25) to fewer destinations (on average 4 versus 6) than continuing firms. Therefore, as firms continue exporting, they grow in terms of number of products exported and destinations served. We also consider the location of the export destination when a firm enters, exits, or continues exporting. Table 8 and Figure 2 report on the exporter dynamics per export destination. From Table 8 and Figure 2 , 8 it is clear that when considering the difference between domesticoriented firms and those who enter, exit, or continue in the export market, the destination exported to when they enter, exit, or continue does matter. The results, linked with destinations, show differences between exporters exporting to the international market and those exporting only to the African market. In terms of size (number of employees), firms continuing to export in the international market are the largest, followed by firms entering the international market, firms continuing in the African market, entering Africa, exiting Africa, and exiting the international market. Therefore, overall the Africa only type firms size, average wage, and total labour cost is on average lower than international type firms (for 'continue' compare blue and purple, 'enter' maroon and light blue, and 'exit' green and orange). This agrees with the earlier results of Table 5 international exporters are larger and pay more (alluding to the hierarchy that exist when export destinations are further away).
Impact of exporter dynamics on employment and wages
There does seem to be some sort of threshold, that firms on average need to be larger (relative to non-exporters) to enter the export market but that entrants may grow over time (since they are smaller than continuous exporters). An alternative explanation is that in the past firms were larger when they entered exporting but recent entrants are, for some reason, smaller. Disentangling these explanations requires following these firms over time. Wages do not seem to grow with exporting. Firms which enter exporting are already higher paying and have average wages which are similar to firms already exporting (this is true for African as well as international firms). This suggests that firms that enter are relatively large (compared to a non-exporter) when they enter the export market and, if the difference in size between entrants and continuous exporters can be interpreted as employment growth, then, because average wages are the same, entrants are adding similar workers to what they had working there previously (the distribution of wages does not change, it is just becoming bigger).
Employment growth by exporters
Exports can grow either through the intensive or the extensive margin. In this section, we consider the types of employment (for young/old or low/high paid) that are added or lost by exporters who enter the export market (extensive margin) or who continues exporting (intensive margin). In order to measure the employment growth, we followed Biscoup and Kramarz (2007: 34) by using a simple first-difference regression:
∆ -Growth in employment 9 (number of employees, above and below age 30, above and below R6 500pm) 8 Figure 2 is a representation of the interaction result of Table 8 (based on log estimations), where a general picture of the average of each type of firm is displayed. We did not control for number of products and destinations in this graph. 9 The growth is calculated by taking the logged number of employees in 2013 minus the logged number of employees in 2010. The same equation is used to calculate growth in the number of employees above and below the age of 30 as well as the number of employees earning above and below R6 500 pm.
-dummy variable of export status (Africa, international, continue, 10 enter, 11 exit 12 ) ∆ lkl -growth in capital .
-control dummy (number of destinations exported to by firm)
-control dummy (number of products exported by firm)
_ -the sample period of 2010 to 2013.
13
Tables 9 to 10 present the growth in overall employment, but also decompose the growth into different types of jobs (employment growth of workers above and below 30 and workers earning above or below R6 500 per month). Note: ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
Source: Authors' own calculations. Table 9 provides an overall picture of the employment growth of exporters and Africa only exporters relative to non-exporters. From column 1 we can see that exporters are growing employment faster than Africa only and non-exporters. For exporters, the growth in employment of people above 30 years of age is almost 10 percentage points higher than below 30 (columns 2 and 3). This suggests that exporters grow employment by employing more experienced workers. Africa only exporters also show higher growth (at a slower rate) in employment of people above 30 (8.6 per cent), than below 30 (4.1 per cent). The growth in employment of people earning more than R6 500 per month is 35 percentage points higher than people earning below R6 500 per month, which confirms that when exporters grow employment they employ more skilled/higher qualified workers. For African only exporters, column 5 also shows growth in employment of people earning above R6 500, but the growth in employment of people earning below R6 500 per month is and not significantly more than non-exporters.
10 Continuing firms are firms that export in 2010, 2011,2012, and 2013 11 Entrants are firms that did not export in 2010, but export in 2013.
12 Exit are firms that did export in 2010, but not in 2013 13 In order to calculate employment growth, we use a longer period (2010-13), to get rid of short-term fluctuations. Table 10 illustrates the types of jobs (young/old or low/high paid) are added or lost by exporters who enter the export market (extensive margin) or who continues exporting (intensive margin). Firms that entered the export market (extensive margin) between 2010 and 2013 show the largest growth in total employment (57 per cent). These firms have higher growth in the employment of more experienced (column 2 versus 3) and higher skilled (column 4 versus column 5) workers. When a firm exits the export market, their employment growth is negative relative to nonexporting firms. Interestingly, the decrease in employment of workers earning below R6 500 pm is the largest (42.5 per cent). The continuing firms (intensive margin) seem to grow their employment a bit slower (5 per cent) than non-exporting firms, but this might be influenced by the destination served. Table 11 therefore combines exporter dynamics with destination served. When distinguishing between the destination (Africa/international) of the intensive margin (continuing firms), international firms have a 4 per cent higher growth than non-exporting firms. They grow more experienced (above 30 years of age), higher skilled/qualified (above R6 500) jobs. Firms continuing to export to the African market shows negative employment growth relative to non-exporters, as do the exiting firms. It is the firms entering the international market that have the largest growth in employment, followed by firms entering the African only market.
Wage distribution and inequality
Distribution of wages within an exporting firm
The results above suggest that South African manufacturing exporters' behaviour is similar to stylized findings in the international literature (see section 4.3.1). They employ more people and pay higher wages (also taking their heterogeneous behaviour into account). However, there is limited work on how these higher wages are distributed within the exporting firm-are all employees better off, or only some of them? When considering wage distribution within an exporting firm, it is useful to first provide a visual presentation of the distributions (see Figure 3 ).
14 From Figure 3 , it is clear that the 5th to 95th percentiles increase as an exporter exports further away (to SACU countries only, then to African countries only, and finally also exporting to international countries). The hierarchy appears to be across all parts of the distribution and is larger at the top end. In Figure 4 the blue, red, and green lines illustrates the within-firm wage distribution of international, African, and SACU exporters relative to non-exporters (controlling for capital per worker); here we clearly see the export premium. This premium increases in magnitude towards the 75th and 95th percentiles (indicating inequality Source: Authors' own calculations (see Appendix Tables A11 and A12 ).
Comparing firms that enter into exporting (red solid line) with the firms that continue to export (blue solid line), provides an indication of what happens to an exporting firm's wage premium over time. Figure 5 and Table A13 show that when a firm enters, the bottom 5th percentile on average earns 10.1 per cent more than those in non-exporting firms and for the continuous firms it is 8.52 per cent more. But, when a firm enters the export market, the top 95th percentile on average earns 42.7 per cent more than those in non-exporting firms and for the continuous firms it is 46.9 per cent more. Therefore, relative to entering firms, continuing firms pay more as one moves up the distribution. There is however, not a big difference between entering and continuing firms. Overall, Figure 5 and Table A13 suggest that actually prior to or within the first year of entry, we already see these higher wages and higher inequality right through the distribution. Potentially over time, as the entering firms turn into continuing firms, they pay a bit more (the distribution is moving downwards).
Furthermore, from Figure 5 we can see that relative to non-exporters the wage premium of firms in the export market increases in magnitude towards the top end of the distribution. But, when controlling for firm characteristics (number of employees, output per worker, and capital per worker) the distribution changes shape and the large wage inequality at the 75th and 95th percentiles drops (see dotted lines). Therefore inequality is mostly explained by firm characteristics. Source: Authors' own calculations (see Appendix Tables A13 and A14 ). Figure 6 combines the exporter dynamics with the destination served. It is clear that before controlling for firm characteristics (number of employees, output per worker, and capital per worker) as illustrated by each bar (lower and upper end), one can see that there is an export premium across the wage distribution. Relative to non-exporters, higher wages are paid throughout the distribution. This premium increases in magnitude towards the top end of the distribution. Exporters, relative to non-exporters, pay much higher wages at the top end than at the bottom end. The premium is larger when exporting outside of Africa and the distribution shape is relatively similar for continuing and entering exporters.
However, when controlling for firm size (number of employees, output per worker, and capital per worker) the wage distribution does not increase in magnitude (the lower end of each bar). It is interesting to note that on the 5th percentile, continuing firms pay the highest wages, whereas in the 75th percentile the highest wages are paid by entering firms for the international market.
In Figure 6 , the lower end of each bar is the premium controlling for firm characteristics and the upper end is the additional premium without the controls. Overall, this indicates that inequality is driven by the distribution of firm size within exporters compared to non-exporters (see Table 4 ) and much of the observed inequality is because larger firms are more likely to be exporters. Source: Authors' own calculations (see Appendix Tables A15 and A16 ).
In addition to Figure 6 , Figure 7 shows the standard deviation of each of these groups before and after controlling for firm characteristics. On the left-hand side we see that there is a wide dispersion of wages within exporters (particularly international exporters). However, almost all that dispersion (particularly amongst continuing exporters) is explained by the labour productivity and size of these firms (on the right-hand side). This suggests that there is thus a large degree of dispersion for these variables for these firm groups (relative to non-exporters). Source: Authors' own calculations (see Appendix Tables A15 and A16 ).
Wage inequality
Even though the standard deviation ( Figure 7 ) is substantially smaller after controlling for firm size, capital per worker, and output per worker, there is still a difference in the within-firm wage distribution of exporters relative to non-exporters, as well as within exporters. The literature suggests that it may be due to heterogeneous exporter behaviour-i.e. the type of product (high- quality versus low-quality products) exported, or by the type of destination (high or low income per capita) exported to (see section 2). We investigate this further by taking the customs transactions for all the firms in the panel-the panel is limited to exporters (since there is no data on the amount transacted for non-exporting firms). By using the customs data from 2010 to 2014 on transaction level (per exporter, HS6-product, GDP per capita of the country of destination, price), 15 we are able to see if the type of product or destination influences inequality. We estimated regressions of the general form: 
-within-firm wage distribution (5th percentile, 25th percentile, 75th percentile, 95th percentile)
-dummy variable of export status (SACU, Africa, international)
-control dummy (number of destinations exported to by firm)
-control dummy (4-digit ISIC classification) to account for heterogeneity -control for firm characteristics (ln capital per worker, ln number of employees, ln output per worker) -control dummy for the years 2010 to 2014 -control for HS6 product price/GDP per capita/adding product fixed effects -export premia -Error term.
We first ran a regression without any controls (to see the wage distribution/inequality), then added price control, GDP control, and product fixed effects one by one (see Tables A17-A37 in the Appendix) to see whether these controls change the distribution. Subsequent to the findings in Figures 4-6 , we also ran all regressions with and without firm controls. Figure 6 shows that inequality is higher among international exporters than in African exporters, the same is true for entering versus continuing exporters. Therefore the following figures represent the distributions within and outside Africa (Figure 8 ), for exporter dynamics (Figure 9) , and a combination of destinations and dynamics (Figure 10 ). Figure 8 shows the wage distribution within a firm for African (green) and SACU (red) exporters relative to international exporters. It tells us that international firms have higher premia. In terms of the wage distribution (inequality), each line represents a type of regression. Firstly, the Africa only and SACU only lines are regression 1 without controls. When adding price (Africa only + price; SACU only +price), the distribution does not change shape, so it does not seem to be a product quality effect. If we add GDP, it remains more or less the same, therefore it does not seem to be due to destination country GDP. Finally, when adding product fixed effects on an HS6 level, the distribution stays similar. Thus, the inequality is not due to a specific product type, or withinproduct type. Therefore the inequality has little to do with either the destination country or the quality of the product. Figure 8 illustrate the repeated process (adding price, GDP, and product fixed effects), but adding here firm characteristics (number of employees, output per worker). From the graph we can see a difference in the shape of the distribution. The difference between international and African exporters is smaller from the 25th and especially at the 95th percentiles (as explained in Figure 4 ), but the type of product or destination does not change the shape of the distribution. Figure 9 shows the wage distribution of entering firms relative to continuing firms; there are no exiting firms as we are working on custom transaction level. Firstly, we confirm what is illustrated in Figure 5 : there is a premium with entrants to start off with or as they enter (between 2010 and 2013). As in Figure 8 , the distribution does not change with a price control, a GDP control, and/or product fixed effects, confirming that within entrants, inequality is not caused by the type of product or destination. When controlling for firm characteristics (dotted lines) the distribution shifts down, indicating a smaller difference in wages (as seen in Figure 5 ), but the type of product or destination still does not change the shape of the distribution. From Figure 10 , it is clear that relative to firms continuing in the international market, continuing or entering firms in Africa do not have a premium, but entrants in the international do (see blue lines). Comparing entering (Africa only) with continuing (Africa only) exporters, they have a slight premium as well.
The dotted lines in
From this picture it seems that as firms enter the export market, they have more inequality than continuous firms and this can be for two reasons. The first is that the firms entering now are a different type of firm, or with time, the inequality becomes less. If we think the continuous firms are the same types of firm (on average an entrant is going to show the same trajectory and end up as a continuous firm), it suggests that the inequality is higher to start off with and exporting reduces it (as seen in Figure 7 ). But this is a large assumption to make. With further investigation one could track an entering firm and see how inequality changes as it continues. Comparing the dotted lines (the premium controlling for firm characteristics) with the solid lines (the premium without controlling for firm characteristics), the premium of entering firms (blue) relative to continuing firms (base) in the international market got smaller, but did not change shape. Looking at the red (enter Africa only) and green (continue Africa only) solid lines vs the dotted lines, we can see that relative to the base (continue international firms) the difference in the wage distribution gets smaller and changes shape when controlling for firm characteristics (especially at the top end of the distribution), showing less inequality (this corroborates Figure 6 ).
Furthermore, the inequality of entering firms (4 solid blue lines) relative to continuing firms did not change with a product control, a GDP control, or product fixed effects. Therefore, the remaining inequality seems to have little to do with the destination country or the quality of the product. It might suggest that it has something to do with the process of exporting or being in the export market. There appear to be these specific types of firms who have these types of wage distributions to start off with.
Conclusion
South Africa is a country that is plagued by economic malaise-most notably high unemployment and inequality. Exports have been identified as a key driver of growth that would lead to employment creation. However, the South African literature on the linkages between exporting, labour demand, and wages is limited. In this paper, our aim was two-fold. First, to investigate manufacturing exporters using newly available administrative data, and second, to broaden the literature to understand more about labour demand and exporter premium present in exporting. We present our results in three broad categories: labour and demand, employment growth, and wage distribution and inequality. From the results, it is evident that South African manufacturing exporters employ more workers and pay higher wages than non-exporters-they create more and better jobs. Within exporters, labour demand and wages are affected by exporter status as well as destination served, number of products exported, and number of destinations exported to. Moreover, exporters tend to grow employment of more experienced (older), better-paid workers.
Considering that higher wages are paid by exporting firms, the question that has not been investigated is how these higher wages paid are distributed within the exporting firm. Our paper makes a particular contribution in our analysis of the within-firm distribution of wages in exporters compared to non-exporters. This is particularly important in the South African context given the high degree of wage inequality which already exists. There appears to be a wide dispersion of wages within exporters (particularly international/non-African exporters). However, almost all of that dispersion (particularly amongst continuing exporters) is explained by the labour productivity and size of these firms. This suggests that there is thus a large degree of dispersion for these variables for these firm groups (relative to non-exporters). 
Data issues:
Keep individual
In the IRP5 we only focused on workers/employees, therefore we kept the ones where their nature of person is 'Individual'.
Periods worked
Some of the data on the 'period employed from' and 'period employed to' has 'invalid periods' reported, this was corrected: 1. For instance 1910 instead of 2010 2. End date 27 February instead of 28 February 3. End date before start date 4. End date in the month before year end and then start again a few days after the start of the year.
Multiple job spells
There are individuals with 'multiple job spells', therefore 1 individual working multiple jobs at the same firm. When adding the number of days of each job spell 3% adds to more than 365 days (which is impossible). Because we work on firm-level, we took the average of the worker's multiple job spells at the firm.
Duplicate certificates
Each job is assigned a certificate number, we dropped the duplicate certificates, to avoid double counting.
Age 15-64
There were individuals found to be 90 years of age, therefore, we kept to the South African labour force definition and kept workers of the age 15-64.
Income
There are various ways to calculate income, we used the Gross remuneration (by adding 3 variables named: 'GROSSNTAXABLEINCOMEAMNT', 'GROSSRETFUNDINCOMEAMNT' and 'GROSSNRETFUNDINCOMEAMNT').
Source: Authors' illustration. 
IT and ITR14 forms
In May of 2013 the IT form changed to the ITR14. The major difference between these two forms is the level of detail. The ITR14 form distinguishes between the size of a firm and goes into more detail for medium to large firms. The problem is that with the transition from the IT14 to the ITR14, some firms filled in one or the other and therefore we needed to collapse these forms to have a panel from 2010-2014.
Employee expenses including directors
Because of the differences in the IT and ITR14 forms, we used 'employee expenses including directors' as an indicator of wage per firm.
Source: Authors' illustration.
Aligning periods of the three datasets
All three datasets work on different reporting years. The CIT data is per firm's financial year. Each firm has its own financial year end (89 per cent of firms' financial years end in February). The IRP5 is reported by South African tax year (for example February 2010 to March 2011) and the customs transactions data is based on a calendar year (January to December). In order to align the dates, we took the customs data (reported on a monthly basis) and matched it to the IRP5 tax year. For the CIT data, we kept the firms whose financial years end in February (see Table A4 below), and for the remaining 11 per cent, we moved the firms whose financial years end after September (3.28 per cent) to the next tax year. Source: Authors' own calculations. Note: ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
Source: Authors' own calculations. Note: ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
Source: Authors' own calculations. Table A9 : Labour demand and wage: exporter dynamics (enter, exit and continue) (see Table 7 )
No of employees Note: ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
Source: Authors' own calculations. Tables A17-A37 are the regressions to test if inequality is caused by the type of product (highquality versus low-quality products) exported, or by the type of destination (high or low income per capita) exported to. Therefore, we first ran a regression without any controls to see the wage distribution/inequality (A17, A24, A31), then added price (product quality), control (A18, A25, A32), GDP control (A19, A26, A33), product fixed effects (A20, A27, A34), combination of price product and fixed effects (A21, A28, A35), combination of GDP and fixed effects (A22, A29, A36), and finally a regression with price, GDP, and fixed effects (A23, A30, A37). Tables A17-A23 look at the distributions within and outside Africa (Figure 8 ), Tables A24-A30 focus on exporter dynamics ( Figure 9 ) and Tables A31-A37 present a combination of destination and dynamics ( Figure 10 ). The same regressions (Tables 17-37 ) are run with firm controls (number of employees, output per worker and capital per worker). These tables are available on request. Note: Premium relative to international exporters. ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
Source: Authors' own calculations. Note: Premium relative to continuing firms. ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.)
Source: Authors' own calculations. Note: Premium relative to continue international firms. ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.) Source: Authors' own calculations. Note: Premium relative to continue international firms. ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.) Note: Premium relative to continue international firms. ***p<0.01 **p<0.05 *p<0.1 (Is significant at the 1% level, 5% level and 10% level respectively.) 
